The structural glycoproteins of calf (BDV 486), human (Wa) and Simian (SAIl) rotaviruses were compared for sensitivity to endoglycosidase (Endo) H. The calf and human virus glycoproteins were reduced by approximately 5000 molecular weight in two equal stages. The simian rotavirus glycoprotein sustained only one 2500 molecular weight decrease. The effect of the host cell on the viral oligosaccharide composition was examined. Endo H digests of calf rotavirus 82-124 extracted from stool and its progeny propagated and [35S]methionine-labelled in MA104 cells were compared. Endo H had the same effects on the glycoproteins, indicating that the nature of the host cell does not affect the oligosaccharide composition of the virus glycoproteins.
Initial studies have shown that rotaviruses possess a single structural glycoprotein which can be electrophoretically resolved on polyacrylamide gels as VP7 (Rodger et al., 1975) . Some further studies suggested two glycoproteins (Matsuno & Mukoyama, 1979; Sabara et al., 1982 a) , while other studies (Arias et at., 1982) demonstrated a single entity. The glycoprotein of simian rotavirus SA11 has been shown to exhibit structural heterogeneity (Estes et al., 1982) . It was deduced that the oligosaccharide was of the 'high-mannose' type from its sensitivity to endoglycosidase H (Endo H) (Arias et al., 1982) , and also from its binding to concanavalin A (Cohen et al., 1978) . Our study attempts to compare the Endo H sensitivity of different rotaviruses.
For this work, cell culture-adapted rotaviruses of calf (BDV 486) (Spence et al., 1976) , simian (SA11) (Malherbe & Strickland-Cholmley, 1967 ) and human (Wa) (Wyatt et al., 1980) origin were used. In addition, a rotavirus (82-124) passaged in a calf by L. Babiuk was employed to compare gut-derived with culture-grown virus. Although the viruses were not plaque-purified, their RNAs were examined by PAGE to ensure that a single electropherotype was present (Sabara et al., 1982b) .
The viruses were grown in MA104 cells following pre-activation with trypsin (10 gg/ml, Difco) for 30 min at 37 °C. The infected cells were maintained in MEM containing 1 gg/ml trypsin (Babiuk et al., 1977) . Virus proteins were radiolabelled by replacing the medium of cell cultures infected at 10 p.f.u./cell at 2 h after infection with MEM containing 1% of the standard methionine concentration and adding, at 4 h after infection, [3sS]methionine (1274 Ci/mmol), at 10 gCi/ml (New England Nuclear). The cultures were incubated an additional 16 h at 37 °C. The virus was purified by subjecting the cells to a freeze-thaw cycle, followed by differential low-speed centrifugation. The cell pellet was extracted with Freon 113 and the aqueous phases subjected to two cycles of CsC1 isopycnic ultracentrifugation (Petric et al., 1975) . The viruscontaining band of density 1.36 g/ml was further ultracentrifuged and the virus pellet resuspended in CP buffer (0.1 M-citric acid, 0.2 M-NazHPO4, pH 5.8). The virus was digested with defined amounts of Endo H (Miles Laboratories) for 16 h at 37 °C.
The digests were treated with Laemmli's sample buffer, boiled for 2 min and subjected to SDS-PAGE (Laemmli, 1970) . The gel was 10 or 15% acrylamide with a 3% stacking gel. Electrophoresis was carried out for 16 h at 10 mA. The gel was then processed for autoradiography by fixation in methanol-TCA, exposure to En3Hance (New England Nuclear), followed by water. The gel was dried onto filter paper and exposed to Kodak X-Omat film for 5 days at 0022-1317/84/0000-6001 $02.00© 1984 SGM (~ 1 2 3 4
Short communication 6, 9 ). The digests were analysed on 15~ polyacrylamide gels. A total of 50000 c.p.m, was applied to the gels.
-70 °C (Bonner & Laskey, 1974) . When silver staining was employed the method of Wray et al. (1981) was used. The stained gels were photographed for a permanent record. Stool containing calf rotavirus (82-124) was a generous gift of Dr L. Babiuk. The virus was extracted as outlined above.
Digestion of calf rotavirus BDV 486 with 1, 5 and 15 m U Endo H resulted in increased migration of VP7. As shown in Fig. 1 (a) digestion with 1 mU Endo H resulted in a change in migration corresponding to a 2500 decrease in molecular weight. Increasing the amount of Endo H to 5 or 15 mU resulted in a further decrease of the molecular weight of VP7 by approximately 2500. This implies that there are two oligosaccharide groups on the VP7 of BDV 486 which are differentially susceptible to Endo H.
A comparison of the sensitivity of the VP7s of other rotaviruses to Endo H was made by digesting [35S]methionine-labelled BDV 486, Wa and SA11 rotaviruses with Endo H. Digestion was done in the presence or absence of 1 ~ SDS which has been shown not to affect the function of Endo H while disrupting the virus. This would be expected to eliminate the tertiary structure of VP7 and to expose all sites equally to Endo H. As shown in Fig. 1 (b) Endo H digestion had similar effects on the VP7 of BDV 486 and Wa (lanes 2 and 5). Here the principal glycoprotein moiety migrated with an estimated reduction of molecular weight of 2500 in the absence of SDS, whereas there was a reduction of 5000 in the presence of SDS (lanes 3 and 6). In contrast, the VP7 of SA 11 was reduced by only 2500 mol. wt. regardless of SDS (lanes 8 and 9) . This indicates that while Wa and BDV 486 have two oligosaccharide moieties, S A l l has only one. These results are consistent with those of Arias et al. (1982) and Ericson et al. (1983) . Moreover, these results support the prediction from sequencing studies of R N A segment 9 of SA11 and R N A segment 8 of the U K bovine rotavirus, which code for the glycoprotein of the outer capsid, that SA11 has a single glycosylation site (Both et al., 1983) and the U K bovine rotavirus three such sites (Ellerman et al., 1983) . The observation that some oligosaccharides of BDV 486 and W a had differential sensitivity to Endo H which was eliminated by pretreatment with SDS suggests that these structures have different degrees of exposure due to the conformation of this protein in the virion.
The calf rotavirus 82-124 was employed to investigate the nature of the oligosaccharides in the case of a homologous virus grown in dissimilar cell systems. A comparison of the Endo H digestion of the VP7 of calf stool-extracted virus with that of the same virus grown in MA104 cells is shown in Fig. 2 . No substantial difference existed between the two. The VP7 of the stoolextracted virus was partially degraded at low Endo H concentration (lane 2) and completely degraded at high concentration (lane 3) or in the presence of SDS (lane 4).
From these studies we conclude that there are differences in the glycosylation patterns of heterologous rotaviruses. However, regardless of the cell in which it was grown, the homologous rotavirus has the same type of glycosylation pattern in its VP7. These studies may also explain why two structural glycoproteins have been observed by Matsuno & Mukoyama (1979) , Cohen et al. (1978), and S abara et al. (1982 a) : these could represent different degrees of glycosylation of VP7.
